Abstract
excitability of neuronal networks in an activity-dependent fashion. Here we review 23 their role in a novel form of short-term memory within rhythmic locomotor networks.
24
The data we review derives mainly from recent studies on Xenopus tadpoles and 25 neonatal mice. The role and underlying mechanisms of pump action broadly match 26 previously published data from an invertebrate, the Drosophila larva. We therefore 27 propose a highly conserved mechanism by which sodium pump activity increases 
56
The Na + -K + ATPase (aka the Na + pump) is one of the most ubiquitously expressed 57 proteins in the animal kingdom, which is most renowned for its role in establishing a Xenopus frog tadpole and the neonatal mouse. As in Drosophila, these circuits also 74 possess an intrinsic pump-based mechanism that links future to past network activity.
75
This suggests a highly conserved, pump-mediated dynamic regulation of motor interval-dependent manner ( Figure 3B ; note spike failures in episode 2, Figure 3C ).
145
The importance of the Na unable to regulate its own locomotor activity, causing it to swim almost indefinitely
148
( Figure 2D ).
149
The swim durations and inter-episode intervals involved here may seem short Figure 4A ). Under these conditions, blockade of Na + 199 pumps using ouabain causes the rhythm frequency to increase ( Figure 4B ).
200
Conversely, raising the levels of intracellular sodium using monensin, which to confirm these findings.
363

Molecular and cellular basis for activity-dependent pump activation
364
The pump-based mechanisms that link future to past network activity transcend 365 major phylogenetic boundaries and occur on multiple levels; from the molecular to 366 the cellular and circuit levels.
367
At the molecular level, there is an emerging hypothesis that there exist both tonic 368 and dynamic contributions of the sodium pump to membrane potential, and that 369 these contributions rely partly on the heterogeneity of subunit composition of the 370 pumps. In neurons in general, the α-subunit of the Na + pump takes one of two forms 371 with different affinities for intracellular sodium; α1 (high affinity) or α3 (low affinity).
372
Thus, at typical resting intracellular sodium levels, the α1 is maximally active, whilst 373 the α3 remains inactive, or sub-maximally active, allowing it to act as a sensor for which are also subject to phosphorylation (Geering 2006 ). Thus, it will be important 442 in future studies not only to establish the distribution of α1 and α3 subunit isoforms,
443
but also the expression of FXYD proteins in the spinal cord.
444
The importance of the Na + pump as an intrinsic locomotor memory mechanism, and 445 its high conservation through evolution, make it a useful target for a range of 
Phylogenetic conservation
455
In this paper, we have reviewed the evidence that the activity-dependent increase in 456 Na + pump activity, manifest as the usAHP, functions as a simple form of short-term 457 motor memory in animals as diverse as fruitflies, frog tadpoles and neonatal mice.
458
Modern amphibians and mammals diverged from a common ancestor that existed 
